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(54) SYSTEM AND METHOD FOR VOICE FEEUNG RECOGNITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To recognize the level of a speaker's feeling 
by a voice recognition system. 

SOLUTION: The system and method are equipped with a dictionary part 
1 07 where object words of voice recognition are gathered, a voice 
analysis part 103 which performs a voice analyzing process, a sound 
model part 105 which has patterns of voice in phoneme units, a voicing 
deformation feeling model part 106 which represents the deformation of 
a vocal sound spectrum by a feeling, and a voice recognition part 104 
which performs a voice recognizing process by coupling the sound model 
part 105, voicing deformation feeling model part 106, and dictionary part 
107, and outputs an object word of voice recognition as a voice 
recognition result and also outputs a feeling level representing the 
degree of the speaker's feeling that the voice has. Other voice analysis 
parts output feeling levels from the features of the power of the voice. 
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^smmm^^fn^tmrn^birW^Lx . "^mmmm 

^tli^(r>M^m^mzMLX . ^^it^t^-oX 



, m r)S,A.fz^pl,zMLX'^^-!^m^m^'tro t 
mz^<7)J-<^-t:^mtX!m(7)U^J\^itii:fj-t^:it 

tmm?:mmLX'S^im>>!m^:no'^^ummt 
'^^^mmmT^^t£'^p^zfiLxmm(om■^^ 

[ft** 7 3 mmm5Xii6sm<o^^^mmjjmz 

*o~N (Nti^) x'h^:iti:msLb-ti>'^^m^m. 

I If «^ 8 3 m^m 5 xti 6 imcrm^mm^Mfjmiz 
m\^x. 

timmt. ^iii^<7)mm^:mizi(jLx . ^ptim-^x 

T-yy^?>bbUz^ m^^U^/U?:^-thmmmt: 

^vi^T-yy-Lx. mm^:i!:mzm$smimaLx. -x 

[000 1] 

«SfflPC. PDA y:^;^ ■ fJ9)V • Tiy:^^> 

(^mmb b ttc. ^imi:>-rmm^micts\'^xii. 

[0002] 

[0003] ZcoJ: p ^^^iSiSv-XT-AcoWi: LT . 

#M^5-3 5 7 7 ^ MM'^mmtRmmim 

Lx. miL. aiRLJtmso^^s-ffii^j-r^idtcL 

[0004] OT, 12 7 Srfflv^X dcoJ: d =3:fie*a'(fitc 
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[0005] m7 im^wi^iz^i?h'^^mv^s.(7)m 

S^3]aiLS57 0 2{i, -7-^^70 9A»(J>A:^3$iX^c^l^ 

&Ti^'^;HS^^^^t•c^^J'9alL. ^^i2ifia57 0 3 

tciMS . #^^1957 0 3ti, ^-.-K- HX<iX>f 

i •S.»f^fl-§-7 1 1 $:Stt/c*iJt«S?7 0 1 <r>mmz 
iO, ^-(^709, ^FIESfl]ajLgP702Srgt:. 

is^SE»gf!7 0 7 iz^m^iifzmm'0^^'<^-ytim 
tzmmmi:. aii?sx-^'ffl^^!;^-K7 0 6*-/i,M 

W^ft^tc^LTXb--;!5?r>7-7 1 0. X 
f-X? 7 0 8€:gTai:^3-t«. . 
[0006] a^S57 0 4(i. miMMiDim^^com 

7r^pim<r)X^i,zx ^^sm^ti^i^d o aiRi§7-'- 

^^ai;^^. *^gP7 0 4{C^-r-l.. -?-LT. vi<oai>?is 
'J;<?-K7 0 6 ?:fl!!<omS<Ot><Oi:3c^i- 
S i t 0 . mm<Dmmizmm-ti> ^ t ^ 

#^ig^»gP7 0 7tS. RAM^*»(i.^O. 

<. 

[0007] 

[0008] L*»L=ir*-'^>. Wm^«4, 3J!ia-r'<#ti 

[0009] if^z^tc*3ttsa«m»f-«f>, -eti 



hixh. -?-.IT, Si^tc. ASW^:2-— t^M V^'^ji- 
XSrS^t-^ctfJtcti, mz^ mM(r>^mmim<,zii\,> 

[0010] ^Wm. i^;^T-A*^^i'^L-Ct AraW'Sri 
■th-fz)^<<z^j:^fitchcr>X'hh, 

[0011] ^^^<Dnwi\t. ^mmSiz^^^Mzm^^ 

tyix^.=^m'S^i^:^^Mzi5\.^x . x^^titz^mzn 
Lx. mmi>zm.mtx.tzsm^:sc<:ryx^^\'kmmth}:: 

tfet=, A:»3$ix^^?^*««f-5Tv^Slfi#c7)JSfS^Sia 
^^m-h^h\,zhh, 

[ 0 0 1 2 ] *f|Bj<7)fi6oBW«. /hSffiffRv-X 

mm-thw^'^mmsiz^mLx . Amtiyxy-Mza 

[00 13] 

^^i2S6^^^«i:^rS*IS^:iC^^*i^-C^»t LX^ 
Xlii:t}-ri>^mmi^:^'rMzi5\^X . BX03i^7t'ff^ 

m?:'^ms.m^^t Lx^-n-th tti^iiz^ ^^*<t>-7 
^. 

[ 0 0 1 4 ] i OP tv^ 1 ll*609{c*$V%-CJ4. 

-5Tt>|,ig^«7);SfficoS^Sr^i^-rw-'^;H4, ^0— N 
( mtmL )XhhXo L^c tiOT'S) h . 
[ 0 0 1 5 1 *f|Bj<7)if^!Stt|ig^i^x7^A2it^ 
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(00 16] ^ (i>^zmL\>^immmizn^^xii. ^^§2 

m<7)M^i:^j:hM^m^:$Mt:mf)Xmmt LXMmL. 

y-Lx. -X^\m7Ti^^^m:m\^x\^:h-th=^m% 
Miv-xxAtcijv^T. isL^TLA,timpiznLx^^^m 

[00 17] 

0 ii)^hme^m\^xmm-h, 

[ 0 0 1 8 ] 0 1 t±3ls:%B^tC«i.§^fc itXJSWSSiSj^ 

f-'v-'^'yUt-^tC^^-r-S.A/D^^l 0 2tCj;-3-C, 
cOx>'-^;U7-'-:5'»is #^:8-WgPl ostein IMI^ 

[0020] ^\(rmmi. «l&m^5:»«f LT , -eil 

»WL. imth^m^-x^^mmt-t>mR-th^tx' 

[00 2 11 |?2c03l!ia(S. ^^fi^^WffLT, -e^i 
SrffiV^B^ra (5~20ms) riico^f: fCta-WL 

[0022] mi«7)2o<7)iQ,s*.^>, ^^Stii^^i^;^ 
;n 0 9S-4^-r-i>. 

[0023] mP^Um^ 1 0 4J±. ^^:5J-WSP 1 0 

^t;i^SP 10 5, x'yi^ 106, miS^ 

Sgpi OTJr^rvloiMg?! 0 8tcJ;oTii^$n;^c^ 
SgmfirT-BB-^ LT , miSPSSB 1 0 7 1 7t;#i§<7) 



JiW^^IZiSgP 10 4 icieit^^x, 1 0 3 

[0024] ^#^fVl^ 1 0 5 (i. ^^i2M$t=fflV^4> 

fL«.^rx^u-c-fc 0 . ^w^\iz\t. mm^ 1 0 7 tcffl 

«7)T-S)-&. mm(nwm:i^%m-hmmy9t^\,z-^^^xm 

mth. mut. ^h^^^s tv^dWI^o rj)j lc^?tL 

m.z=^1f^^-thm^-k^h b . ^P:^^^ h yMz 
MLX ^hj tt2m^ti:^mmt^^hhZii?:md, 

m^-t^i)^<omm<o^mz-^^ ^x mm-r^ . mtii. 

-r i: i>tfe , r J, J *i<?:tci:'c7)^^tjl^-r 
mz t'<ry^(7mWHZ^it-t?>i}^<7)mm±^i:>i><7)T. 
[0025] $t^^:xvt^l0 5(i, ib^>A» t46l&$:S 

"ef/U (HMM : Hidden Markov Model ) ^m^^&^it 

[0026] ^p^mn^ffi'^ 1 0 6 (i, m^<n^ 
^itLfzt ^(os^mmmmi o i \,zm^^hixx\^h-sc^ 

ixh^<i.zw^-thi}^(^m^<r>%^^W^\^tz\><r>x-t> 
bmomm^m/^^'a^x r^ov^j hw-^ftssj-ftL 

;bi>. Ccoj:d^:5&^^mffi^x;l^l0 6i:LT 

mxM. mv^A^Zl^^flV (HMM : Hidden Mar 
kov Model) ^m^^h^'tifiX'%h. 

[0027] nmmmu mw. w-m 

"f-l^^Vi^Xy-MZi^^-^XM. iiO^s fl6=fe. ait!|«J 
Br«, 3SII,'i'=S. <iAft^ (fflA^) , «S 



(5) 



11-119791 



ti, mm^-f-h rJiv^j rgEv^j rgiv^j r?^^ 

v>j r{jj^<j rtj-5-<j r:^t:v^j r/jN§v%j 
v>j ravAj rjs<j r^g<j r^tis ^mibj m 

10-5 0 0 o^<7)»i§Tis«-r.i.. 

c 0 0 2 8 ] i^xk.i)-t> . "^pmmmmt a. ^^p^rmvi 

LX. ^ix^:m\'^m^z:tco^bLX-^mLX. ^cn> 

CO 0 2 9] iaHC^-r#«iayn y:J'{i. «lc 

ITffll CT'5aS-^i.vN-F'>xT-C'*>-5Ti,, DSP^ 
R I S C v>f 3 v-^coy :7 h -^xTT'HiS UJt 5 

[0 0 3 0] 02 (i, Wx^)Vziy=^^A' (HMM:Hidden 
Markov Model) J: S B*IS^<0^:7'/Nl:«0<RJfS> 

[0031] 201. 202. 20 3\i=%%^^<r>^^ 

h •? . ^le-^iO 1 CTT'*i?-r r a t s u i J -C'S)-?.. 
SiHJS-fSfm{C-r-l.7t*^(C, 112 (a) ttiJC^T, Taj 
*<2 0 1 <7)*tW-*rjiE L, r t s u J *>' 2 0 2cO^^.Wc 
*rjEU. r i J :;{^2 0 3<7):K.®tc**iEL-CV^«,. Hl^co 

#^t±, ^^S^fi^-C-S) 0 . *>i.i:#(i: Taj co;^'><L:7 

fcSfc^Ji rt suj c?);^.'<.:7h;l'i:V%-?:i:-^ 
tc. h;Pc7)tts*<B#^f i:^-fb-r-i. i: J; -:> 

«cO^^.S^Sft-f-c7)^>tc7)-o-o*\ 2 0 1-2 
0 3 H M M^t^^^^ y h V- cO*tWC**lS 

tTV^?,. CICO^^HS. -r^i^-^. ^^«^«^i®*><b<7)ai 

7 U- L P C ^:^^|gT-S> T 

HMMfcU, 1fc®2 0 1 i:*t«2 0 2<OS<Ol^lB3l 
^11^2 0 7 i:, *t©2 0 l*>A>tiJ^j$^l.l.^^c7)X'<. 
^' hyU*«ai:^]$ix|.5i^2 0 1-C'*>?>. ?i*2 0 1i: 

Taj <7)ip^^:fiifOF^ t'<7)li^<l*^'aj:^ ^ilS 
*3»^^-r. IP*>. 2 0 1-2 0 3{i, ^iO^^T 

ill)«i*5r^L/::t><50T-^>. 2 0 4 — 2 0 9J±. 



ClOrt. 2 04-2 0 6«i. mx.\,i. 3i-i>^5r«< 

fsm<7)^x'\i. ^tzn\:^m<,zmhzt^7fiLx\>'^h. 

[0032] ort. ^^l2^fc:fflV^?,HMMcO-0«$- 
[0033] 02 (a) t^-rft^2 1 Ki. lit® 2 0 

mmi-^X'^i,tzij<DX'ihh. ddf, iif?sco;^.'<i' 
ixi,^p<7)x^^ vivx-h ^ , mmt. ^(rimmmx-h 

^rCifeS. liiatc. 122 ( b ) fc:^fl|*|2 1 2jm® 

2 0 2*^^>iil±)$fx.S^^<7);^'<:?' hJUt^mfJ^tl^m 

m^^^^x'^mLfzi><7)X'hh. mmii. ^m2o 

<mmmx'h^. zc^^-i^mi. T%>w_tsu, ^WL<t 

_t s u ^ h-ym^^^x'3f)i>. 

[00 34] 112 (c) tc^-rftlg2 1 3{i. ^fe«2 0 

aM»?i}T'«3SUv:tc;)T'$>-i.. mm^i. ^m2 0 3i)^ 
hiii:fj^ti:s>^p<r>x^i^ hfi-x'ho . mma. -eon 

mmT$)h. z<r>^Mi. ^i5t<y_iSrt, 

[0035] zzx\ mm>^m.w-mt Lxm^^tifz 

r a t s u i J <r)#lijSSgP 10 7 r fcov> j 

^i:mm-thi><r>ft^t. rfcj <o!HffSf_ni*«aj 
:h^ix^, z<7)t^. s^mmm ^aj tctiv^r, 
_n 1 C7)ai3i-r*?i**^ji«^ipaiii2 1 1 *»4>fi-»§ 

ix. «i*ffip_n i*^ai:>3$iiS, lil^tcLT, roj 

_n 2tfDtH31-r-g.5S**>'3l^^ftML2 1 2 
*»'i>fHS:$il. 5i^P_n2**JlJ^)$it-S.. m 
r i J (CtiV^T. _n3c7)ai3R-r^5i**i 
iSg?:Ji-^ffift^2 1 3*>/c>ff»Sil.. 5i*ffip_n3*<aj 
$A>t. «^^m®2 0l7&>t>^^^P« 

® 2 0 2Mcott^^58^^C^^V^•C i,|5l:mc05JlS|*<fcC 
^^ix, ««^^$rtt®2 0 7fc;^^Lr»<''l.. 

mz, ^^titiM-mmm r a t s u i j i,zmlx, # 

PX:tj^itti rj>-:>v^j f^jaj^-rSffi^ffifiP-a t s 

u i =p_n 1 +p_n 2 + P_n 3i:^S. ^<0— a 

<7)9m?:. ^^tifzmmm9:^xt,zii\,'>ximL. m 
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[0 0 36] $<c>lC. 02 (e) *>^>|22 (g) 

[0037] |^g£j^iSif^-f/HS5 1 0 JSffic^^ 
^'ftL/cfc#c7)#ii^SgPl 0 7fctSli«j$/tTV%^*i§ 

[ 0 0 3 8 ] ftia 2 1 1 (iBUtci^aJLJ^c J: o 4ft.^2 

0 1 ti-t^\^&))^i\.h%P<r>7.^9 Y)V-if^-h^tx.hi& 

n#g«7)!^ys-7;^_:7tf ■&« mWJi, ^«2 0 1*- 

^ffi-CJ).!., ZCO-i&mi. ^%^t_a, :}i-SSCcr_aSrt 

tit-Th. ^zx\ m^i}mm(r>mmx'^Lfzt^cr, 
^Lfzm<r>^PX^:^ h/u<7)mm^m^m^ 2 I At 

•th. ioT. mk<r>^pumzm\>^htvx^tz^m^ 
^)i^<r>mBiztviLX . Sffifo^-fktc J: OWffi;^'^:? h/i' 

1 4(i. WFiSWISlStx/Utcfcv^T. ^fc«2 0 1 t-h 
^fi^tii>mfi<r)^mzX:b^W<nx^i^ ViVifiiti^^ 

fihmm^mm-^^x'^^Lfziocr>x'hh , mmA±. « 

® 2 0 1 76»^.ai:»3 ^tli>^^(0:^^9 ViVX'h 0 , 
msmt LX^m^flfz r a t s u i J 0#^^«(Ci5 

■s^^ i^dtjthLfzt^iz^ nmmcr>=^p<r>^m^^v y- 
_n 1 _ecoihm.-thmmi}<'^^^mfSi2 lAt^m 

(r)mm-»^&m2 1 AlzmLX . 5i*fflp_nl_e 
«i. tS^*^'ji^05^5r Lfz t <7)Wm f _ n 1 X'COm 

100 39] tfz. aMl2 2 2{l. *t®2 0 2*>t>ai:*J 

^it^'^pcDx^-^ hM<iii:h^tihmm^mm^^x' 
mMLfzt<7)x-hh. mmii. tt®2 0 2*>/i>ai:>j$ii 



i., Zffy^mi, ^l^/<_tsu_s. :«-S5c<y_tsu 
_s$:i>o31ig:5i-^T'&-S.. ftai2 2 3«i:. «®2 0 3 

^^i-^T-^^LfctO-eS)^, SlWJi, ««2 0 3*^^> 

[00401 ft^2 1 4cO%&i:[SI»(c. r-pj rv^j 
^^:»-*f3&<«i3tl. ^^<0!^*«ai:>3 

$ixs. -en-e-'ix. #iss^» r t s u j (cfev^r, 

f _n 2_ e cOtll3^-t-S.«i^*^'5^i?^^ttlS 2 2 2t^e> 
sin^tl. ?i*fflp_n2_e*<ai:»3§ix4. ^^c, * 
r i J tctJv^T, #Sf_n3_e(^)aj3K-rS5i 
**<jiM^^ft*S2 2 3*>^>H-»$it, 5i^ffiP_n 3 

mmicti\,^xiimiSi<r)9m'ffitiz^htt. «ssa^^sr 
;9l^t•rv^^. mmmiz. ^^titzmmm rats 

u i J tcMLT, ^^Ci^-C^^A:^)^^!.^^ rfco 
V-'j <50ai3K-r-?>5l^ffl<i:P_a t s u i =p_n l_e 
+ P_n2_e + p_n3_ei;^r-S.. ZcO—mcO^M 

^»^tifzm-mmmikxizi6\^xwY9.L. wym^h 
tzmmmcr>^mi>zj:':>xmm<7ii^'<.fi-?:tiit>-t&, vxt 

[0 04 1 ] 03 {4, ^^mi>z^imco'^ptiJ:z/mm 

[0042] ^Pi5Xl/mmiSm^iiZ^d:ofzibl,z. m 
3tc*^V^T«, ^ 30 li^h^P^mKf&ttLh. 
IR'O&ttifz^PX'h^Ti-ci^mm.i. Ti-xn^m^ 
S-7'>'':^;Wi^fc:^-rSA/D|d^3 0 2izX^ 

X. iiMizm!i^^ttfz-^>y''J>i?'mmizX'o. r^o 

^l^<n^i^^)Wr—if\i^ #^:«-*fa53 0 3tcj:-5T. 

tMz^ W^iJ-*fa53 0 3tC-ir^<XTt^|.#^^N-'7-^)- 
WSR3 0 3 a-C#?»>'N*V-«r^i-WL-C^cO^'<yI^ai 
:Jj$ix^. ^^^Wgi5 3 0 3oaJ:b{4^^-'SffiigiSSB3 

T\ ^^!SWi2ilgB3 0 4Tfi^i5ixS^^!SWf21Si: 

2o<?)3!!raS-||ff-r4. 
[ 0 0 4 3 ] 111 co5ftS{4, #^ft-§-$:W*f tT , -eix 

mfL. ^'^■r?>M^m^:$a^t:mmi}^i^mtR-r?>ztx' 

( 0 0 4 4 ] II 2 <7)5ftS{i- =^Pm^^mx LT , -eii 
&3av^*S (5~2 0ms) ri:<7)^i: LT^^ft 

X'hi>. 
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[0045] i:xt<D2-o<7)mm*^'^. "Spmmmi^:^ 
[00461 "^pmnmrn^ 3 o 4t±. ^^p^mm s o 

^T/l'3 0 5 , miij»»3 0 7 $r^x;laS^gP3 0 SiZ 

7 iz^B LfzM-mmm 307 <r><^x\ ^mis ^ t° 

[0047] #S^:t";1^3 0 5<i. ^^tmiiZm^^h 

ixh=bT)\-X'h 0 - #li^»SI53 0 7 tctS 

W.imtt^W&^zW^-thi)^<7mm<r>jit^^si'& Lfzi, 
<nX'hh. ^^:-fyl^3 0 5ti. *^>*>ttf>^Sr®il 

T/l^ ( HMM : Hidden Markov Model ) 2rfflV>SC: t** 

X'%h. 

[0048] ^g^*g|53 0 7{4. WIS, (^fSI, 
HT^S. ^cHA^. fflAffi^ (IIA^) , 

fc^jL, ^m^mmi^x^hX'\i. mz^ ^isco 

tl, m^tm^-Th r^v^j rfSfcv^j rj^/^ 

v^J r(iJ^<j rtj^<j r;;(^^v^j ^yJ^$v^J 
v^j rav^j r;5<j r<g<j r^tLj rjti^j 
ixj I" mix J r^y<.j ^co=lir*>-5, *7t, ^isi^O 

iSffi^^T'^v^mfii.-^^^tl., c^#li^»gP3 0 7 

nSA*, -ocO^»S>/iO. mL\i. 10~5 0 0 0M 
[0049] liJLh*><b, #^;SWi2^i^;^xAX{±#^ 

[0 0 5 0] ^13. ia3{CiK-r#3!ttS7"0 /:J'«±, «^ 
COLS I^^^:'J-C-««$*17t>'Xf-AT-*>-oTt>, ^ 

^(*«^ ±{c^iJi£ $ /x?t-o:5:v ^ i/^T^ A >r y 

'^m\Q-X'^mth)^-Y^:ii.TX'h->X^, DSP-«?> 



[ 0 0 5 1 ] 124 ( a ) {4. l23t:-|ftBflLfv:^^JStSi2 

V^)V^5fit. tti^ 124 ( b ) {4 r$>ov^j £7)^^<7) 

[0052] =^^X:h'imA 0 1 {4, 
T- rj>-:>v%j t^Ltzt^<r>^'^WMX'hh, ^^ft 
#<4, l^>!?S'J^i:^k-tS^f^^^:«-§--C'*S. C:<0^ 
^ft-t?- 2 0ms 0«B$^T-fl) 0 ab LT t , ^Sfl 

-Ti-i:, =0^<7)nW^^^-^'<^-otLX. "BPKT)^^ 
[00531 ^^^■«v-S:SrrftiSl4 0 2{4. 

4 0 lC7)#]^fi-^3{)^f>ff-»:$tl7t>'N''7-t'S)i.. 

iOKSKi, ^?S-Jj.:^gp3 0 3-C'tTd, ^-^tc, ^^(^ 
L#v^ffl$:ig(t, X:f}^ivrc^pmz^ti^ti(DL^\>-^ 

Il4 0 2c0^^c0%^{i, L#V^^iTHl^Si.-CV^S 
LI'V^ffiTH2«iex-CV'>^v>. -T'Srt)^, iS«gW 

IfZ^-^V-HK L^\,MTH 1 fcTH2<0StCfcSJ^tC 
!m<^l^^J\^^ 1 i:l.^rU. W^^«fa53 0 3{4® 

[00541 -P^tc. JSWSriiA^Tt^v^PpcO 

V-2:-?-ixm04 ( c ) S.t^4 ( d ) iZyjk-t. 114 
( c ) «4«liilHct^ra2:, mmiz'^^U^l^irmL. 114 

(d) «i«isaimias-. munz^w^-iv-i^-t. 04 

( c ) tC**V%T, 4 0 3{i:^^j^»S:^-r. , 04 

( d ) tCj^V^T , 4 0 4l4^^^?g4 0 3tf01t^fi-f-*> 

-^^^-fbSr^ioLTV^I,. fi?lji.{4\ ff^VN'y-4 0 4<^ 

2 2r«3;cTV%^. ^^j:i>-h^ wmi'.ZJ^^-ifi. Ltv* 
ffiTH2S-S;fCV%S*&tC{4, JSfl!(^)KyPS- 2 fc^ 
^L, W^^*fSP3 0 3«!Sffifi''<;P2$m:^-r'&. i 
«Ofi?9cOJ®^{4, ®W^'^U$:2SP§ic^U/^*^\ L# 

[00551 ^7t, ^^^WISP3 0 3*><^{4, SffiK 
yL- 1 i: t (C . #^i2^<0^<0^^c7)i^y s-7 ^ - 
'^S'J'* a:#^iSHfff2iia3 0 4 tcfc:A:^3$ix, 
IC, ^^®ffiSiESP3 0 4*>£>(4WmiE^« r a t u 
s i J ( = ^feov^) i:JgffifU'<JkN$:^-rr-:73 0 9 



(8) 



!HfM¥ 1 1-1 19 7 9 1 



(0056] mz. 05 $rfflW^-C*^BH{=^S#^igS$ 

[00 57] ff^5rlX')atf3tar>eDV^;J'5 0 1{±, yfj 
— ^-b-y-v-gyi^XT^A, SI^Mtt$S«*, PDA, 

^sy K'vp H p c , y-M, . m/iz , x 

4{i. V'f ^' 5 0 1 tcJ: OffiOiiSixJtr-^Oi^'^Fx 
[00 58] ^^A:'3ffl^'^'>'5 0 2Ji, ^^S:A:^L 
^*«A;'j$^t?t^t5:i^Xxi»tC»I<^-tt-€.. 50 5{i:, 

■iy^yji—xTh^. 

10059] ^-xtim'f^<^ x509ii. mut. m 
yr^^y^j:}£<Dy-j^mx'hmf. ^^39 

lOJi, ^-A:>3ffl-r>'<-^X5 0 9fc. v-XT^^rJggg 

[00 60] CPU5 0 3ti:. ^t'^r*-i^^ 
T^A. PDA. ^\yY^)VYPC. y 

S5 3 0 4 at/^T^/HS^S 3 0 8 « C: CO C P U 5 0 3 

Sff^iXi). ClOCPUS 0 3lC{i:, Rl SC-?-i ay 

[ 0 0 6 1 ] ROM 5 0 6<i, =^pimmmmmm. « 
^p^mm'eT'jui:it^mLXi5<fcMz. m^o 

[0062] RAM50 7{±, ROM 5 0 6*»^ffiiM$ 
^^"tVX'h*). ROM5 0 6lClt'<T, jl^T;?-feX 

p u 5 0 3i)-(^'^pvmm^Ri/mm^i^^f\^t:^-ry' 

-^3 0 9ifXf)^flh. 
[ 0 0 6 3 ] >'^'X 5 0 S\i, i^X Jo ttl.x 

X, rHU;^>'N':^, $iJfllfi-^^N'xi: LTfflvi^>fr^. 
[0064] =^^mf^^3^^^\i!,-hm7Tfthtith<7iT: 
'iXTUH 5 1 2(i, TFTW-ikT -( XTV^mcr)\^C 



^■t-?.. 5 1 1{±, x-fXru-^ 5 1 2i:, vJ^xASr 

[0065] '^pmnm^^^mx'\ii^'rhti)ib<7>x 

^^^■&^LTai:']-r'?.. 5 1 3{i, =^pmm^^iix 

=^pm^iz^m-h D / A^MiT'*) s . 

[0066] UT. *^Bji-^^||i6j^®c^-tfy^^ a 

[0067] imimmx'\i. ^^mc^^mmwi^ 

[ 0 0 6 8 ] 06 ( a ) {i*^^tc J: SW^JSff i2ilx 
ffltf^%&coyo-y^'HT-i>0, 116 (b) t,i;icr)^P 

Ti^-t^^^WtX'hh ^ 

[ 0 0 6 9 ] 06 ( a ) tcS^V^T .601 ii=^PX^m 

v-Y^'. eo2\t=upmm^m>'Xy-2^. eo3it=upf 

>f . 6 0 4 {iW^SWiSiS^*^. iS^i: «^:^[fiicr)^ 
[0070] <J:lc. H6 ( b ) ^fflV^T, iS«*-'^L 
[0071 ] 605 Hmmti^^P^iyXT-M. 6 0 2 tc 

js«i^x-fA6 0 2(^^is^«-cS)S rm\>^=mmu< 

71^3 J <J:{^, 6 0 6{iiS^*5^R'Sffl J^Xt^A 

tf i^XxA 6 0 2 0 , r §v ^ =®WK 

/I' 5 J 

[0072] iTt. 6 0 7{±iS#*»'^^^i^XxAt3 

^z^xfJ^eo2<7)m^^x'f)^ f^yLm^^x-r 

Sr^-r. mz. 6 0 8iimm*^'§p!m>'X7'Mz 
MLx. mm'i'X'. ^§v^J t^Lfc^t^'^pmrn 

[007 3] ^h^z. im^^e OSizMLX r{i».^j 
fcl^S^i^XxA 6 0 2 LT^-ri. i: . ^^®tt 
i/X7^A6 0 2-?-c0i2^«t LT, r^F*9Sr2 5*ac 

[ 0 0 7 4 ] iTt, fl!ic02|sS«£}^S|-C'(±, *56Bfl<Olf^ 
«) ^0^'-A^„°nlcafflLn:«^lcov^TijiBj^|,. 
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[00 7 5] 08 (a) *^<^ia8 (d) (i, 7r5U3 

{00 7 6] I18(CMV->T. 801, 802, 80 9S, 

( 0 0 7 7 ] 08 ( a ) (CS^V^T. Y-J^i/Z^^-th^ 
•>7=79^-S05ki. mUt. B®8 0 ltC[til7&»o-C& 

xno , ^:ix\ mim mm) «i. ^^ms osiz^ 

■tXdiz rjiA6j b^<7y^PX'^^i,. ^^JSIfig 
m'>:^7-Mi. il«> (susume) $:l2i$L. $ ^> 
iz, S«K;W5:f2irt- fi?9i.«f, ^c^y-A^(ct> 

T\ y-M,m^t¥m<7)iyXr-M,X'l,i. ^^^^-S'-SO 
5 ^ ^ 7 i7 - 8 0 6 oea^tlrr -i. , 
[ 0 0 7 8 ] B8 ( b ) tcMV^T. y-At^aiSf-l.^ 
■V7^^'-8 0 7{4, 0ii.{f, Bffi8 0 2fc:r6]*»r>-c& 

t-h^fKtmA.x'^'^i,. :i<r)^^^=Si^m!mum^m'^ 

X'iio. -e-If, mm) {±, ■&^fiaj8 0 4tC* 

^idt, rjttfjj t^\,^m^X^^-rh, ^^JSWfg 
^i^XxAJi, 3i«6 (sus ume) 5r|g^L, 

X\ ir'-A«3|s:*l|(^>-x-fAT'{i, ^A'5i;'i5'-8 0 
7{±df^'5:?^'-8 0 8c7){iia^:*:#<#t!rrs. ^c: 

{ 0 0 7 9 ] 08 ( c ) lCil^V>t{±, ^-Mz^-th 
^A'^^:J'-8 1 3(4, ^J;t«f, BBS 0 9{ciSl*>r>T 

T^f 0 . -e-iT, =^wms 1 1 tc^ 

-rJ:^^:: ^'J-rV-Ti t^(^=^WX'%-^-th. 
ffilg^i'XxAti, i;'^:^r ( j y a n p u ) SrlSiS 

{C, ^-\'^:7:J'-8 1 5cO{aB'^i!j-r^. 

[ 0 0 8 0 ] 08 ( d ) y-MzS:m-t 

Sdf^5^^_8 1 7{4, mtii. B®81 0C|Sj*»-:> 
2 0i}mt>tlfct'th. Z</)mm^8 2 0ii, a®8o 



mm8 2o?:m<mx/mx.^<x\i^^^^^\ :i<r>^i^ 
t:'^p!mi2mim^x'rio . ^^x\ ^i¥m (mm) 

ti, ^^0iJ8 1 2tc^K-rJ:3tc '■>'>>'rj k^v^lB^ 
T'?6^-r.?.. ^^^i2i5i^XxA{4, v-'-v^r ( j y 
anpu) i:mmL. $<^>tc. JStt 

a. m^i^^i-^ 5fs.mzm&L fzt-tht. im^^ 

T«4, ^A'^:J'^-8 1 7$-^c-r^^':5'-8 1 8<^fi[S 
^::^t'<^t!)L., S^^lc, ^-v^i!':J'-8 1 gofaS'v 

r J c73^K;uicJt0l|-r.S. . 

[0081 ] 

[ ^m(m^ ] J: n{f . ;!> —t t'y- a v 

[00821 ttc, *^HJtcJ:*i{f , W^^aS^fflv^it 
|5S^.i^/v:ml§a^ci5V^T^>, mPmmiz}::£>-(>:^yjL 
[0WcofSfm^riJiHB] 

€r^-r^-r -y^mx-h^ . 

[02 ] 0 1 (C^-r^|SSffilZ^i^X7^AC0Wf^^:7=';U 

•So 

[03] 3|s|^HJicf^i,#^!gtfi2iSS/X7^Ac0ftil<0ll*fe 
0«€r^ro >y :70f ?>-g> . 

[ 04 ] 0 3 C^-r^^^fg^ v-XT-ACO#^»Jgt> 
^0-C-S>S. 

[051 ^^BflcOM- h'-^xT^J^^S^-TT^a y ^0-r' 

me] :^mmco'^^mmmni^x'rM,^mmLfz^- 
■f^i:y-^^^>i^:^^Mzt3lir?>^mzJ:i>^ 

[07 ] mm\mmmm!r>'f'a y ^mx-hh. 

[08] 2|sf%H^co#^i2^'S«>'XT-ASrj®fflLfv:^'- 

iJ/fg^Stc J; ■l.»I#«BJSrS^ L/c«^0-C'$>^ . 
[1?^<Oil4BB] 

101, 301, 501, 601 - V-^^, 10 2, 
302, 5 04- -A/D^mSs, 103, 303--if 
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^^ffgS. 10 4, 304- -^^iSWig^SB, 1 0 
8. 3 0 8 • • 10 5. 305 •••^S^: 

-rypgp. 1 0 6 • • I^^Jg^^xyl^, 10 7. 3 
0 7 • • -^ISK^gB. 2 0 l-HMM#^^r/UjS^tC 
iSftS '■$>j iO*^®, 2 0 2- -HMM^S^7-'>'loliStC 
fcttS r-pj (0*^®, 2 0 3---HMM#St7-Vloi^C 

ra^j ^S#-f ■S5i*, 2 0 5-^^^ r-,j 
2 0 6-- 
20 7- 
2 0 8- 
2 0 9- 



rv^ J 



^:fB. 2 1 2 -^ roj (7)ai:>35i^<39jS^^. 2 
1 3 -4t® '■v^J <7)ai::^ii^^7)Sf|^^^^ 2 14-HM 

2 2 1- -HMMlT&^J^JStf^v-'yUcfctt-S. 
^ r^J iOai:'3li^O^^^, 2 2 2 -HMM^ 

2 2 3"-HMM|%^^J^®ffltx;UC*i(t-&*t^ 
rv%j OtB*«i*oa^^J-^5. 5 0 2 - 5 0 
3 - CPU. 506 - ROM, 507 - RAM. 5 
0 9 - df-. 6 0 2- -^^jStS^i^XxA. 



[HI 1 

m 1 



[05] 
SI 5 



101 



102 



A/D 



103 

! 




104 










— 





E 



109 



502 



,503 



CPU 



509 



108 



^507 



.511 



D/A 



513 ■?-*-r^^«^< 
514 



'508 



T 

106 




106 



107 



(11) 
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[122] 

m 2 



m 6 




(b) 



(c) 



p_nl 



I 211 I 212 i 213 



f_ni 



tjnz 



f_n3 



B 

\ P_ni 



TT 




f„ni t_ni_e 



EH 



^ tit 



(b> 



603 




604 




>• 
>■ 



^ 3 



301 



302 



A/D 



303 



303a 



304 

( 



309 



308 



305 



T 

307 
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[114] 

m 4 





[08] 

m 8 



(b) 



801 



802 









^803 


^804 




( 







<c> 



(d) 



818^ 815 




[07] 

a 7 



707 



709 



701 



702 



703 



704 



705 710 



1 



711 




708 



706 
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(72)^BJ^ iff® Wt^ 

^tf5/hTit5±7|c*:IBrET B20# 1 -^Scs*: 

acs«5ii^7U:^i^s-Tg2aosfi!««ic 



(72) mm mr m'B] 

«:K«5/J^¥l1^Jl^M^lllri:Ti22S 1 #*|c^ 



